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(54) MIS-CONVERGENCE MEASUREMENT METHOD 
(57)Abstract: 

PURPOSE: To reduce the measurement time and to 
improve the measurement accuracy by measuring in 
advance position data of fluorescent dots of each color of a 
color cathode ray tube to be checked and implementing $ ^ * * * 



color discrimination processing based on the position data at <fru* 
the measurement 



CONSTITUTION: A video signal of a white/black camera 4 f ~ -f 7* . , .. 

is stored in memories 7a-7d depending on a video image by *-y f^MSf J 

a memory selection section 6 via a picture processing 3 ~ cpo [ a j^jg ^^ 

section. A color demultiplex section 8 collates the content of 

any memory among color dependent fluorescent dot 

position data memories 7a-7c when a CPU 9 reads the 

measurement pattern data memory 7d and extracts only 

brightness data of a color to be collated in the memory 7d. 

Thus, the brightness of the part other than the fluorescent dot of a designated color is set toO 
and read by the CPU 9. The CPU 9 calculates the brightness distribution center of each color 
based on the brightness distribution information of the measurement pattern subject to color 
separation, obtains a relative position shift of the brightness distribution center of each color and 
displays it on a display section 10 as a mis-convergence quantity. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The means which is made to project a monochrome raster on an inspected color Braun tube side, 
picturizes this with monochrome camera, and carries out memory of the location data of the red of the color 
Braun tube concerned within the visual field of a camera, green, and a blue fluorescence dot, The means 
which projects a measurement pattern on said color Braun tube side in the state of all color luminescence 
(red, green, blue coincidence luminescence condition), picturizes this with said monochrome camera, and 
carries out memory of the luminescence luminance distribution, A means to separate the luminescence 
luminance distribution of the measurement pattern concerned according to a color based on the fluorescence 
dot location data according to said color, The mistake convergence measurement approach characterized by 
searching for the brightness core of the luminescence luminance distribution according to the color 
concerned, and computing the amount of relative-position gaps of this center position as an amount of 
mistake convergence. 



[Translation done.] 
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* NOTICES * 

v 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the mistake convergence measurement approach of color 

bulan tubing. 

[0002] 

[Description of the Prior Art] As the conventional mistake convergence measurement approach, there is 
[ Provisional Publication No. / No. 257096 / 61 to ] a thing of a publication, for example. This approach 
projects the pattern for measurement in the state of all color luminescence. Although it is the translation 
which picturizes this using monochrome camera, the light filter of red, green, and blue is prepared in the 
front face of a camera, this is changed one by one, and carries out image incorporation, the luminance 
distribution core for every color is searched for, and the amount of mistake convergence is computed from 
the difference. 

[0003] As another approach, it computes the amount of mistake convergence by the approach indicated to 
the publication number 1-204595 carrying out color separation of said measurement pattern of all color 
luminescence conditions with a color camera, and searching for the luminance distribution core for every 
color. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the above-mentioned conventional technique needed to 
perform three image incorporation to perform one convergence measurement to a filter change by the 
approach of using a light filter it not only to to have time amount, but, it was unsuitable for high-speed 
measurement. Moreover, since the image of each color would be captured to different timing, there was a 
problem which produces the fall of measurement precision in response to the effect of dispersion in the 
deflecting system by the side of color television. If a common color camera is used, in order that resolution 
may fall considerably compared with monochrome camera, measurement precision seldom goes up by the 
approach using one color camera. Moreover, when using the high-class color camera, it was becoming 
possible to obtain the resolution which is equal to monochrome camera, but since a price became about 
about 10 times of monochrome camera, there was a problem of being hard to use in respect of cost. Using 
monochrome camera, mistake convergence measurement is possible for the purpose of this invention only at 
one image incorporation, and it is to offer the mistake convergence measurement approach of color 
television that low-pricing of equipment and shortening of measurement time amount can be attained. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the mistake convergence 
measurement approach of this invention makes red, green, and a blue monochrome raster project one by one 
on an inspected color Braun tube side, picturizes this with monochrome camera and stores beforehand the 
location data of the fluorescence dot for every color within a visual field. At the time of mistake 
convergence measurement, the pattern for measurement (red, green, grid pattern of a blue coincidence 
luminescence condition) is projected on an inspected color Braun tube, this is picturized with said 
monochrome camera, and it asks for the luminance distribution center position for every color. At this time, 
the luminance distribution core according to color calculates the amount of mistake convergence by asking 
by carrying out weighted mean processing of brightness, using the luminance distribution data of the 
measurement pattern concerned, and the above mentioned location data of the fluorescence dot for every 
color as color discrimination information. 
[0006] 

[Function] Since the above-mentioned mistake convergence measurement approach enabled it to ask for the 
luminance distribution center position for every color by measuring beforehand the location data of the 
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fluorescence dot of each color of the inspected color Braun tube within a measurement visual field, and 
carrying out color discrimination processing based on this location data at the time of measurement and the 
mistake convergence measurement of it is attained by one image incorporation, compaction of measurement 
time amount and improvement in measurement precision can aim at. 
[0007] 

[Example] Drawing 6 explains one example of this invention from drawing 1 below. 
[0008] Drawing 1 is the whole this invention block diagram. In drawing 1 , the function and actuation of 
•each part are explained first. A signal generator 1 supplies the video signal which makes a monochrome 
{red, green, blue) raster or the pattern for measurement (red, green, blue, grid pattern of a coincidence 
luminescence condition) project on the screen of a color Braun tube 2 to color television 3. Monochrome 
camera 4 is equipped with the positioning means and image formation optical system which are not 
illustrated so that the predetermined field of the pattern for measurement can be picturized to a color Braun 
tube 2. In the image-processing section 5, daisy TAIZU of the video signal of monochrome camera 4 is 
carried out at binary-izing or 256 gradation, and it is memorized by Memory 7a, 7b, 7c, and 7d according to 
the image projected on a color Braun tube 2 by the memory selection section 6. Memory 7a, 7b, and 7c is a 
5 12x5 12x1 -bit frame memory configuration in red, green, and blue fluorescence dot location data memory 
respectively. Memory 7d, it is and has 512x512x8-bit frame memory composition for memorizing the 
luminance distribution of a measurement pattern. The color separation section 8 functions as extracting only 
the brightness data of the fluorescence dot of the color which it is going to collate in measurement pattern 
data memory 7d by collating the contents of one memory of the fluorescence dot location data memory 7a, 
7b, and 7c according to color, when reading the contents whose CPU9 is measurement pattern data memory 
7d. Therefore, the brightness value of parts other than the fluorescence dot of the specified color is read into 
CPU9 as 0 (a brightness value becomes large, so that it is bright). Based on the luminance distribution 
information on the measurement pattern which carried out color separation by the approach mentioned 
above, CPU9 calculates the luminance distribution core of each color based on the algorithm described later, 
calculates the amount of relative-position gaps based on [ of each color ] luminance distribution, and 
displays it on a display 10 by making this into the amount of mistake convergence. 

[0009] Next, the mistake convergence measurement algorithm of this invention is explained in full detail. 
Before measuring, red, green, and a blue monochrome raster are made to project on a color Braun tube 2 one 
by one, and the fluorescence dot location data according to color are created. Drawing 2 shows some images 
which picturized the image projected on the color Braun tube 2 with monochrome camera 4. the time of 
making a white raster (it migrating to the whole screen and red, green, and the blue fluorescence dots 11a, 
1 lb, and 1 lc being a luminescence condition) project on a color Braun tube 2 — drawing 2 (a) it will 
become like, and when a red monochrome raster is made to project, as shown in drawing 2 (b), only red 
fluorescence dot 1 la will be in a luminescence condition altogether. When a green and blue monochrome 
raster is made to project similarly, it becomes a thing like drawing 2 (c) and drawing 2 (d) respectively. The 
fluorescence dot location data of each color will write logic 0 in the memory address of memory 7a 
corresponding to the red fluorescence dot shown by drawing 2 (b) at logic 1 and parts other than this, if red 
is taken for an example. It carries out also about green and blue by the same approach. Creation of the 
fluorescence dot location data of each color of the color Braun tube 2 within the visual field of monochrome 
camera 4 is completed above. 

[0010] Next, the grid pattern for measurement shown in drawing 3 (a) is made to project on a color Braun 
tube 2. Drawing 3 (b) shows the image within a visual field picturized with monochrome camera 4. The 
amount of mistake convergence is defined as an amount of relative-position gaps of the lattice point 
coordinate for every color of the grid pattern 12 concerned. Then, the striping measurement window 14 for 
searching for the luminance distribution core classified by color of the vertical-line measurement window 13 
for searching for the luminance distribution core classified by color of the direction of width (X), as shown 
in drawing 3 (b), and the direction of length (Y) is formed. How to measure the lateral luminance 
distribution core classified by color first is explained about red. Drawing 4 (a) shows the image of the 
vertical-line measurement window 13 before color separation, and drawing 4 (b) shows the image after color 
separation. It asks for the lengthwise direction lightness sum MVR of the image 13 in a vertical-line 
measurement window after color separation (x) first. The result is shown in drawing 4 (c). It asks for the 
luminance distribution center position XR of a red longitudinal direction by several 1 using the MVR (x) 
concerned. 
[0011] 

[Equation 1] XR=sigma MVR(x) and x/sigma MVR (x) 

Moreover, it asks for the luminance distribution center positions XG and XB of a green and blue 
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longitudinal direction similarly. 

[0012] Next, how to measure the luminance distribution core classified by color of a lengthwise direction is 
explained about red. Drawing 5 (a) shows the image of the striping measurement window 14 before color 
separation, and drawing 5 (b) shows the image after color separation. It asks for the longitudinal direction 
lightness sum MHR of the image 14 in a striping measurement window after color separation (y) first. The 
result is shown in drawing 5 (c). It asks for the luminance distribution center position YR of a red 
lengthwise direction by several 2 using the MHR (y) concerned. 
[0013] 

[Equation 2] YR=sigma MHR(y) and y/sigma MHR (y) 

Moreover, it asks for the luminance distribution center positions YG and YB of a green and blue lengthwise 
direction similarly. The amount of mistake convergence is defined green by the red and the blue amount of 
gaps to the next. Carrying out, red and the blue amounts XRG and XBG of longitudinal direction mistake 
convergence, and the amounts YRG and YBG of lengthwise direction mistake convergence are calculated 
by several 3, several 4, several 5, and several 6, and display the result on a display 10. 
[0014] 

[Equation 3] XRG=XR-XG [0015] 
[Equation 4] XBG=XB-XG [0016] 
[Equation 5] YRG=YR-YG [00 17] 

[Equation 6] When re-measuring, without moving the location of YBG=YB-YG, in addition monochrome 
camera 4, it is not necessary to create the fluorescence dot location data according to color henceforth. 
When moving monochrome camera 4, after creating fluorescence dot location data before measurement, it is 
necessary to measure. 

[0018] Moreover, in asking for a luminance distribution center position, it becomes possible by searching 
for the distribution core of brightness only about the signal component more than background lightness level 
from the video signal of a camera to remove the measurement error by the background lightness level 
concerned. Drawing 6 explains this approach. Now, for convenience, although only the luminance 
distribution center position of a red lengthwise direction is described, it considers as the thing of explanation 
to perform by the view with the same said of luminance distribution center position measurement of other 
colors. 

{0019] Drawing 6 (a) shows the luminescence condition of red fluorescence dot 1 la in the striping 
measurement window 14 of drawing 3 (b), green fluorescence dot 1 lb, and blue fluorescence dot 1 1c. In 
drawing, the shadow area of each fluorescence dot shall emit light. Drawing 6 {b) shows the video-signal 
level Ml (y) of monochrome camera 4 on ab line of drawing 6 (a). In locations other than the part into 
which the red fluorescence dot is emitting light as shown in drawing, video-signal level is not 0. This is for 
offset of the background lightness level 15 equivalent to the dark current of monochrome camera 4 serving 
as a video-signal level ******** form, and appearing. The video-signal level M2 (y) after the background 
level removal which performed processing which drawing 6 {c) makes the value calculated by several 7 
about video-signal level higher than the SURESSHU level 16 set as level [ a little ] higher than background 
lightness level to the video signal of drawing 6 (b), and is set to 0 about video-signal level lower than the 
SURESSHU level 16 is shown. 
[0020] 

[Equation 7] M2(y) =M 1 (y)-SURES SHU level [002 1 ] 

[Effect of the Invention] According to this invention, since mistake convergence measurement of color 
television can be performed in one image incorporation using monochrome camera, it is effective in the 
ability to aim at compaction of measurement time amount, or improvement in measurement precision. 

[Translation done.] 
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[Translation done.] 
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APPLICANTS): HITACHI LTD [000510] (A Japanese Company or Corporation), JP 
(Japan) 
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JAPIO CLASS: 44.6 (COMMUNICATION — Television); 29.1 <PRECISION 
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Microprocessors) 
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ABSTRACT 

PURPOSE: To reduce the measurement time and to improve the measurement -{ 
accuracy: by measuring in advance position data of fluorescent dots of each 
color of a color cathode ray tube to be checked and implementing color 
discrimination processing based on the position data at the measurement. 

CONSTITUTION: A video signal of a white/black camera 4 is stored in 
memories la-Id depending on a video image by a memory selection section 6 
via a picture processing section. A color demultiplex section 8 collates 
the content of any memory among color dependent fluorescent dot position 
data memories 7a-7c when a GPU 9 reads the measurement pattern data memory 
7d and extracts only brightness data of a color to be collated in the 
memory 7d. Thus, the brightness of the part other than the fluorescent dot 
of a designated color is set to 0 and read by the CPU 9. The CPU 9 
calculates the brightness distribution center of each color based on the 
brightness distribution information of the measurement pattern subject to 
color separation, obtains a relative position shift of the brightness 
distribution center of each color and displays it on a display section 10 
as a mis-convergence quantity. 
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